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Key Power Supply Questions

1. Should the external power supply standard effectiveness
date be delayed beyond July 1, 2006?

2. Should battery charging products currently covered by the
external power supply standard be migrated to a new battery
standard?  If so, should other battery charging products be
included as well?

3. Should the 230 volt testing requirement be dropped?

4. Should active mode efficiency levels be reduced for units
with an output voltage of less than 15 volts or specific
product types like medical be exempted?

5. Should no load power be increased to 1.5 watts for power
supplies > 50 watts with power factor correction?

6. Should cordless phone power supplies be exempted due to
surge tolerance requirements?



First CEC-Sponsored Technical Workshop on External Power Supply
and Battery Charger Test Procedures:  November 2003



Advance Notice of Mandatory Efficiency
Standards for External Power Supplies

• Technical workshops with industry in 2002, 2003 & 2004

• Draft test procedure and measured data posted for comment at
www.efficientpowersupplies.org since late 2003

• PG&E CASE report with proposed levels and savings analysis posted
publicly since early 2004

• Presentations on the topic at Applied Power Electronics Conference
(APEC) in 2002, 2004, and 2005; similar presentations to CEA meeting and
Consumer Electronics Show in 2003-2004

• Multiple CEC workshops and hearings on external power supplies from late
2003 through late 2004

• Simultaneous outreach by governments to electronic product and power
supply manufacturers and component manufacturers in U.S., Europe,
China, and Australia from 2003 to 2005, all employing same test
procedure, extensive data set, and marking protocols

• CEC grants 6-month extension to external power supplies at 12/04
adoption hearing (7/1/06 effectiveness date instead of 1/1/06 date for other
products)

• Similar standards adopted legislatively in 2005 by Arizona, Massachusetts,
New York, Oregon, Rhode Island, and Washington



Media Coverage of December 2004 CEC Decision to
Adopt External Power Supply Efficiency Standards

• “California Mandates Energy Efficient TVs, DVDs, Phones, Chargers,”
Associated Press, 12/16/04.

• “California passes first-of-their-kind regs on consumer appliances,”
Greenwire, 12/16/04.

• “California rules raise appliance efficiency,” AFX Asia, 12/31/04.

• “California Regulators Force OEMs to Make Energy-Efficient Products,”
Appliance Magazine, February 2005.

• “Power Supply Efficiency Standards – PSMA Goes on Record,” PSMA
Update, First Quarter 2005, 2/14/05.

• “Saving Energy,” Power Management Design Line, 1/25/05.

• “Power Adapters Could Reduce Electric Usage,” Energy Optimization
News, 1/1/05.

• “Put a Plug in It,” Wall Street Journal, 12/17/04.

• “States act to save energy, ease bills,” USA Today, 2/2/05.

• “A stake through ‘energy vampires:’ Agency’s Stricter Rules on Electronic
Devices Will Reduce Their Constant Power Use,” San Jose Mercury
News, 12/27/04.

• “An Adaptable Plan to Achieve Energy Savings,” Pittsburgh Post-Gazette,
1/31/05.

• “California rules raise appliance efficiency,” CBS Marketwatch, 12/31/04.

• “AC power supplies:  Keep them from zapping your wallet and the
environment,” Consumer Reports, January 2005.
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Power supply
manufacturers are the
most directly affected by
the standards that the
CEC adopted.  Through
their trade association
(PSMA), they wrote a
letter in support of global
efficiency standards in
October 2004.

That was 2 months before
CEC’s adoption and more
than 15 months ago.





Manufacturers Have Also Helped Get Out the Word



The California Energy
Commission itself has
funded an open forum
where manufacturers of
consumer electronics,
power supplies, or
components can post
information about
available solutions or
request help locating a
qualifying supplier:



External Power Supplies
Production Units from a Major Manufacturer - 2004

• Sample data from a group of 45 models, 2 watts to 180 watts output, at 5 to 24
Vdc.

• All are universal input (115 – 230 V ac).  Data were taken at 115 V ac, 60 Hz.
• All are switched-mode technology, with diode output rectifiers.
• Of the 45 models, only 3 did not pass the 2008 standard.
• These measurements were made in May 2004

Power 

(watts)

 Voltage 

(volts dc)

Measured 

(average of 25, 

50, 75, 100% 

of full load)

California 

Standard, 

Effective July 

1, 2006

Measured

California 

Standard, 

Effective July 

1, 2006

2 5 77.7 55.2 0.25 0.5

2.2 5 76.6 56.1 0.16 0.5

3 5 71.3 58.9 0.15 0.5

8 12 75.0 67.7 no data 0.5

10 5 74.7 69.7 no data 0.75

12 12 83.7 71.4 no data 0.75

15 5 76.5 73.4 no data 0.75

32 30 85.0 80.2 0.2 0.75
80 32 88.5 84 0.38 0.75

Efficiency (%)
No-Load Input Power 

(watts)
Output

High voltage,
low current



Active Mode Efficiency Results from Efficiency Challenge 2004: A CEC
and EPA-Sponsored Power Supply Design Competition







A Battery Charger Contains Three Elements

Battery 
charging

Ac-dc power 
conversion

Battery pack
Portable Product 

(Load)



9.6 V Power Tool Battery Charger

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Time (Hours)

 P
o

w
e

r 
(W

a
tt

s
)

AC input to

external

power

supply

DC input to

charger

circuitry

DC input to

battery

connection

DC output

from battery

during

discharge

Energy consumed by external power supply = 24 Whrs

Energy consumed by charging circuit = 7 Whrs

Energy supplied to battery = 19

Whrs
Energy stored in battery = 10 Whrs

Total energy to charge and maintain battery = 50 Whrs

16-hour Charge Efficiency = 21%

Power Supply Efficiency Is the Cornerstone of
Battery Charger Efficiency



A Look at Power Supply Efficiency
During Battery Charging for a Laptop
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Power Consumption in Battery Chargers
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Active (Charging) Mode Is a Vital Consideration to Utilities
Because of Peak Loads and Overall Energy Use



0%

5%

10%

15%

20%

25%

30%

35%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Power Supply Efficiency

2
4
-h

o
u

r 
B

a
tt

e
ry

 C
h

a
rg

e
r 

E
ff

ic
ie

n
c
y
  
  
  

Using a Test Procedure that Includes All Modes of Operation, Battery
Chargers with Inefficient External Power Supplies Averaged Less Than

1/4 the Efficiency of Battery Chargers with Efficient Power Supplies

Avg. Battery Charger Efficiency = 3.7%

Avg. Battery Charger Efficiency = 17.9%



0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

0.0 0.3 0.5 0.8 1.0 1.3 1.5

No-Load Power (watts)

N
o

-B
a
tt

e
ry

 M
o

d
e
 P

o
w

e
r 

(w
a
tt

s
)

Power Supply Losses Are the First, Most Obvious Source of
Losses in No-Battery Mode for Battery Chargers





Rated Output Voltage, Current, and No Load Power 

of External Power Supplies
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EPS Specification No Load Compliance:

Considering Output Voltage and Current
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Rated Output Voltage, Current, and Efficiency of

External Power Supplies
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EPS Specification Efficiency Compliance:

Considering Output Voltage and Current
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No Load Compliance and Power Factor
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No Load Compliance and EPS Technology
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External Power Supply Power Factor and No Load Compliance
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External Power Supply Power Factor and No Load Compliance
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2005 Cordless Phone EPS Efficiency Data

Phone

AC Power 

(watts)

Rated PS 

Output Power 

(watts)

Average PS 

Efficiency

Improved PS 

Average 

Efficiency

A 2.6 1.9 35% 54%

B 2.9 1.4 40% 58%

C 3.4 2.7 50% 58%

D 5.0 5.4 55% 64%

E 3.4 4.0 56% 61%

Average 3.5 47% 59%

• Average improved PS saves 0.75 W, or 33 kWh (~$4 to
$5 at current electric rates) over 5-year product lifetime

• About 25 to 30 million units in use in California

• Savings potential: about 800 million to 1 billion kWh worth
about $100 to $130 million over 5-year product lifetime



A lack of
preparation on
your part does
not necessarily
constitute an

emergency on
my part

Hiring lobbyists and
lawyers to fight an
already adopted
standard does not

constitute timely and
diligent preparation
for its deadlines.

Hiring engineers,
redesigning
products,
interviewing new
suppliers, and
issuing new bids to
vendors does.

A Dry Cleaner’s Motto…


